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(57) Abstract 

A TV capture device (10) is described which is incorporated with a conventional TV set (24) or monitor. The data capture 
device (10) extracts digital data (30) from a composite video-digital signal (14) and allows one to selectively store, retrieve stored 
information, and display the information on a TV screen (24) or monitor. The apparatus includes a digital data extractor (12) Tor 
extracting the digital data from the composite video signal (14), a memory unit (20), a permanent storage unit (18), and a microp- 
rocessor (16) for receiving the extracted digital data (30). The microprocessor (16) is controlled by a remote control device (26) en- 
abling information to be stored and retrieved from storage for display on a TV screen (24), A digital-video converter (22) is used 
to convert the extracted digital data (34) to video signals to simultaneously display the extracted digital data (34) with the current- 
ly transmitted program. 
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TV DATA CAPTURE DEVICE 

DESCRIPTION 

Field of the Invention 

This invention relates to a TV data capture device which 
allows the capture and display of digital data sent with 
video signals, and more particularly to such a device 
wherein the digital data can be stored and retrieved 
selectively enabling its display on the tv screen as 
desired. 



Background Art 

It is well known that many services are provided which 
enable users to display on screen digital data provided 
to subscribers. For example, subscribers can receive 
services related to business and stock market quota* 
tions, where the stock market prices are transmitted 
over telephone lines and are received by a modem at the 
subscriber's terminal. Having a computer and keyboard 
entry device enables the subscriber to selectively ac- 
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cess digital data which is sent over the telephone lines 
in order to display this data on the computer screen. 

Many services of the type described in the previous 
paragraph are available, except that the expense of the 
service is not trivial. Also, the subscriber generally 
has to have a computer and a modem in order to be able 
to fully participate in the range of services offered 
to the subscribers. 



Many tv channels transmit programs including digital 
data for the purpose of close-captioning. The digital 
data is transmitted with the video signals and is stored 
in the vertical blanking interval (VBI). This data can 
be extracted using a decoder which then re-integrates 
the translated digital data to a regular video signal 
that can be displayed on the tv screen. This displays 
the captions on the screen simultaneously with the video 
picture. 



In more detail, an existing system is a teletext system 
authorized by the FCC in lines 10-18 of the transmission 
band. Teletext is a one way data transmission system 
that is sent out as part of a tv signal, whether the 
signal is sent out via satellite, cable, or regular 
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broadcast tv. This teletext information is available 
free of charge to viewers, in contrast with the digital 
data sent to subscribers of various services of the type 
mentioned hereinabove. There are many types of teletext 
services being offered at this time covering topics such 
as cultural affairs, home and catalog shopping, sports, 
news, financial information, weather, and other types 
of statistics. Such teletext information is regularly 
offered by the major networks. 

As noted, teletext; text end-graphics: are transmitted as 
digital data squeezed into a Droa ^ cast: television signal 
in the vertical blanking interval. This interval is the 
time at the end of each television field when the 
cathode-ray beam is cut off while it returns to start 
the next field. The VBI is also used for the trans- 
mission of information other than teletext information. 
Such other uses include closed-captioned information, 
automatic color-balance information and broadcast test 
data. Teletext is sent as an endless loop of pages where 
the data for the pages are transmitted serially at the 
rate of 13,500 bits per second per VBI line used. The 
total rate of transmission is dependent upon the number 
of lines Cup to 8) used to transmit the data. 
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At the user end, * decoder is used to convert the tele- 
text data to a regular video signal that can be displayed 
on a tv screen. Any of the pages in the loop can be 
accessed at randon.. However, because an endless- loop 
format is used, it takes time for each page to come 
around in the loop. This means that there is a slight 
delay between the time the page number is entered and 
the time that the page actually appears on the tv screen. 
In turn, this imposes a practical limit to the number 
of pages that a teletext service can, offer. One way to 
alleviate this delay is to transmit: the more important 
pages of information more than once within the endless 
loop, so that these pages will corae up faster. For ex- 
ample, indices are transmitted several times in the 
loop, since these pages are more important to the users. 

When usi.g teletext services, it is not possible ^ ^ 
cess any page of information without the attendant delay 
in being able to extract and display the digital infor- 
mation. Further, there is no provision for pernlanentlv 
storing a page of information that is interesting to the 

user. Rather, the endless loop of i„f nrma .. 

^ or information is con- 

tinuously updated and is often changed so that a desired 
page is no longer part of the loop of i„ formation that 
is transmitted. Since the presently available teletext 
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decoders are rather expensive and further since the ease 
of extracting information is limited, such systems have 
not found great popularity. On the other hand, the on- 
line services, while solving many of the teletext ser- 
vices problems, require expensive equipment and are 
expensive due to their high subscription rates. 

Accordingly, it is an object of the present invention 
to provide an inexpensive apparatus for use with con- 
ventional tv sets which will economically enable con- 
sumers to utilize the digital data sent with video 
signals . 

It is another object of the present invention to provide 
a system for use with a conventional tv set which enables 
one to extract and use digital data sent with tv signals 
in a manner wherein such information can be extracted, 
permanently stored, and retrieved for display on a tv 
screen at any time. 

It is another object of the present invention to provide 
an apparatus enabling the ready extraction, storage, and 
retrieval for display on a tv screen of digital data sent 
along with video signals, where the restrictions of an 
endless -loop format are overcome. 
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It is another object of this invention to provide an 
apparatus for extracting and storing digital data sent 
along with video signals, where the updating of the 
digital data sent with the video signal does not pre- 
clude the display on the tv screen of digital data which 
is no longer being transmitted with the video signals. 

It is another object of this invention to provide a 
system enabling expanded use of a conventional tv set 
wherein digital data sent with the tv signal can be se- 
lectively accessed and displayed on the tv screen. 



Brief Summary of tht% W^j 



THIS tv data capture device can be incorporated within 
a conventional tv or monitor, or can be a separate com- 
ponent linked to the tv set or monitor via coax cables. 
This data capture device enables the extraction, stor- 
age, and retrieval of digital data from a composite 
signal including both digital data and video data, where 
the digital data can be extracted and displayed cm the 
tv screen or monitor. 
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The data capture device uses some components that are 
similar to a close-captioned decoder or a teletext de- 
coder. The basic system is comprised of a digital data 
extractor circuit which is an integrated circuit for 
this purpose and which extracts the digital data from 
the incoming video signals, a microprocessor which re- 
ceives the digital data, interprets it, and then stores 
it in permanent storage, a RAM/ROM memory unit to con- 
tain the software for processing the extracted digital 
data, and a digital-to-video converter which transforms 
the extracted digital data for display on a tv monitor. 
The amount of memory required in the RAH/ROM component 
is determined by the sophistication of the software, as 
is well known in the art, and will vary depending upon 
the number of functions that are provided in the data 
capture device. The permanent storage component can be 
comprised of diskettes or a hard disk, the amount of 
storage depending upon the quantity of digital data to 
be permanently stored. 

A remote control device, such as a keyboard, can be 
connected to the microprocessor to serve as an input 
device for communicating with the tv data capture device 
in order to instruct it to capture and store or to re- 
trieve the stored information. As noted, this remote 



SUBSTITUTE SHEET 



SEL 014146 



WO 91/06912 



PCIYUS89/04852 



* 8 



control device can be a keyboard equipted with alpha - 
numeric keys to allow for sophisticated retrieval in- 
structions to access the stored database of information. 
However, the remote control device can be very simple, 
as for example it may even be the normal tv remote con- 
trol channel selecting device, such as one which oper- 
ates with infrared signals. 

An interface unit can optionally be provided that 
interacts with the permanent storage in order to connect 
the data capture device to a personal computer for more 
sophisticated users. 

If the data being transmitted is totally digital, the 
digital data extractor circuit can be omitted, but 
preferrably will provide a bypass route directly to the 
microprocessor if only digital data is being transmit- 
ted. 

These and other objects, features, and advantages will 
be apparent from the following more particular de- 
scription of the preferred embodiments . 
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Description of the Drawing 

The figure shows a schematic block diagram of a tv data 
capture device in accordance with the present invention, 
indicating the components of the device and the flow of 
digital and video signals. 

Detailed Description 

A block diagram of this tv data capture device is shown 
in the figure. Device 10 is generally comprised of a 
digital data extractor circuit 12 for extracting digital 
data from a composite video input appearing on line 14, 
a microprocessor 16 which receives the digital data, 
interprets it, and then stores it in permanent storage 
IB. Also included in data capture device 10 is a memory 
circuit 20 including a read only memory (ROM) and a 
random access memory (RAM) for containing software re- 
quired to process the extracted digital data. A 
digital-video converter 22 is used for transforming ex- 
tracted digital data for display on a tv monitor 24. A 
remote control device 26 can be connected to the micro- 
processor 16 to serve as an input device for instructing 
the capture and storage, or retrieval of stored digital 
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information. An interface circuit 28 is optionally in- 
cluded for connecting the tv data capture device 10 to 
an external computer (not shown). A signal switcher and 
modulator circuit 29 is provided so that both tv pic- 
tures (video signals) and extracted digital data can be 
simultaneously displayed on the TV screen. If this 
feature is not necessary, circuit 29 can be omitted and, 
in this situation, the video signals and extracted dig- 
ital data would be sent directly to the tv 24, but at 
different times. 

The composite video signal includes both video and dig- 
ital data. Some sources of a composite signal are a VCR, 
a component tv tuner, or a satellite tv receiver. Many 
new tv sets even have composite outputs from the tuner 
as well as direct video and audio inputs. With such a 
tv, no separate tuner is necessary. In the absence of 
a source of composite signals, the data capture device 
10 can be implemented by tapping the appropriate points 
inside an existing tv set. 

In operation, the digital data extractor circuit 12 is 
activated to extract digital data from the composite 
video input signal on line 14. The extracted digital 
data is set to microprocessor 16 on li ne 30, while the 
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video signal on line 32 is sent directly to the signal 
switches and modulator circuit 29. The extracted dig- 
ital data is sent either to permanent storage 18 or to 
the memory 20. Memory 20 contains the software required 
to operate the data capture device 10 to allow digital 
data to be either permanently stored in storage 18 or 
to be accessed for display on the tv 24.. Thus, con- 
ducting cables are provided for the data addresses and 
for the data between memory 20 and microprocessor 16, 
as well as between the microprocessor and the permanent 
storage IS. Data retrieved from memory or storage is 
applied to the digital-video converter 22 via line 34, 
The digital-video converter 22 converts the extracted 
digital signals to video signals for display on the tv 
or monitor 24. This digital data can be displayed on 
one of the unused TV channels in a full-screen mode. 
An alternate mode of display would utilize a signal 
switching and modulator circuit that would recombine the 
retrieved digital data from converter 22 with the video 
signals currently being transmitted on line 32 so that 
the digital data can be displayed on the TV 24 without 
interrupting the current program. Digital data re- 
trieved and displayed in this alternate mode may be se- 
lectively displayed in as many lines as desired, and 
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will be superimposed onto the screen of the program 
currently being transmitted and displayed. 

The various components shown in the figure are well 
known in the art, and are commercial ly available. The 
invention herein is the utilization of these components 
in a unique way to enable the consumer to expand the use 
of his or her tv set in a manner to allow digital data 
to be extracted and selectively stored, retrieved, and 
displayed on the tv screen. The software for such a 
purpose is also well known, and is software typically 
used to store, retrieve, and display data, regardless 
of the source of that data. 

As noted, the circuitry used to implement the various 
components shown in the figure are well known, and for 
a more detailed discussion of that type of circuitry, 
reference is made to an article by J. Daniel Gifford, 
which appeared in Radio-Electronics, pages 45-49 , April 
1986. This article describes teletext decoders for ex- 
tracting digital data from a composite video signal, as 
well as suitable remote control devices and signal 
switchers and modulators used to enable a tv set to 
display both tv pictures and teletext data at the same 
time. Generally, audio and video buffers are also con- 
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ventionally used to provide signals of the proper level 
and polarity to the data extractor and output circuitry. 
These buffers also protect the data extractor against 
excessive voltages. The audio signal does not have a 
part in the operation of the digital extractor, but an 
audio input can be provided so that it can be modulated 
on the RF output of the circuit used to enable simul- 
taneous display of video signals and digital data that 
is selected from the permanent storage component 18. 
Of course, the audio connection can be made directly 
from the turer of the tv set to the monitor (display 
screen) if the decoder's composite video output is used. 

The remote control unit 26 interacts with the micro- 
processor 16 to provide inputs enabling the selection 
and display of digital data thar is in permanent storage 
18. If desired, a wireless (infrared) remote control 
circuit can be used of the type described in the afore- 
mentioned Gifford article (see figures 8 and 9 thereof). 

In contrast with conventional teletext decoding systems, 
the data capture device of this invention provides means 
for selectively storing, retrieving, and displaying 
digital data on a tv screen. This allows the consumer 
to avoid the problems associated with the endless loop 
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transmission of digital data in a composite video- 
digital input. It also allows the consumer to store 
digital data for later use even though the data is no 
longer part of the endless-loop format for the trans- 
mitted data. Further, the consumer does not have to 
purchase a computing system and pay for the specialized 
on-line services in order to have more extensive use of 
the digital data presently being transmitted in the 
vertical blanking interval of the video signal that is 
received by his or her tv set. 

The data capture device of this invention can be applied 
to enhance existing tv networks and on-line information 
systems, such as the Dow Jones System. Existing tv 
networks such as cable shopping and weather stations can 
enhance their value and attraction to the consumer by 
-enabling their channels for use by the present tv data 
capture device. This is a rather inexpensive investment 
for the tv networks, since they merely have to mix dig- 
ital data into their video signals. For instance, a 
cable shopping network could transmit digital data to 
record the catalog number of the merchandise they are 
selling, together with the cost and the repeat airing 
time of this merchandise. The consumer at the receiving 
end watching the show can store this information in 
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permanent storage unit IS. together with several items 
of interest. At a later time the consumer may recall 
the data stored by item, e.g., lamp, clothes etc. and 
view and select the items to purchase at the viewer's 
convenience. If the viewer requires a second look at 
the merchandise he or she can wait for the next showing 
as indicated on the stored record. 

In the case of weather stations (weather information 
does not suffer from a lack of visual data), the network 
can again transmit digital dat/. alongside the regular 
video transmission. The receiving consumer stores the 
digital information in permanent storage unit 18 and can 
then selectively view the weather data accessed by town, 
region etc. The type of storage and the data base used 
are well known in the art, so that any type of classi- 
fication can be used when storing data. 

Similarly, the use of on-line tv guides can also be en- 
hanced. Transmission of digital data will use the 
Line-21 System in most cases. For on-line information 
systems such as Dow Jones, the World System Teletext 
(VST) or the North American Broadcast Teletext (NABTS) 
formats are more useful transmission modes since a 
higher baud-rate will be desirable. The effective 
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baud-rate of the Line - 2 1 . System is 510 bits per second, 
which is rather slow but is sufficient when the data sent 
is to accompany the currently viewed program. For large 
volume data transmission, the VST system offers a 5.7 
megabaud rate, utilizing lines 10-13 of the vertical 
blanking interval. This contrasts to the former system 
which uses only line 21 of the interval. 

Talk shows, documentaries, and educational programs that 
are enabled for data capture can be stored inexpensively 
for later reference. This is a helpful feature for 
handicapped individuals such as those whose hearing is 



As noted, existing telatex systems allow random access 
to information transmitted by requiring the sender to 
repeatedly transmit the same batch of information, and 
consequently the endless loop format is used. A tele- 
text decoder locates the page or record requested by the 
user by scanning the repeating loop of information 
transmitted, and then displaying the information on the 
tv screen. This places a physical limitation on the 
amount of information that the sender can send while 
still attaining a reasonable response time for the user 
when the information is selected. This limit is in the 
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region of about 100-200 pages of information. In con- 
trast with this, the tv data capture device of the 
present invention places no limitation on the amount of 
information the sender can transmit, and does not re- 
quire a repetition of information transmission. The. 
only limitation is at the receiving end, and relates to 
whether or not the user has bought a unit with sufficient 
memory and storage for storing whatever information the 
user has selectively captured from the transmission. 

The tv data capture device of this invention offers tv 
stations the capability of selling a much cheaper form 
of advertising airing time. This is equivalent to 
classified advertising in newspapers, but makes it 
available to consumers on-line. It also makes possible 
the computerization of advertising such as that con- 
tained in the yellow pages of the telephone directories. 
If the WST or NABTS format is used for data transmission, 
even graphical data can be transmitted and displayed 
using the tv data capture device. 

The various components of the data capture device 10 can 
be individual circuits connected as shown in a separate . 
box used together with a conventional tv set or monitor, 
or can be a portion of a personal computer. In this 
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latter arrangement, some of the components of the data 
capture device 10 are located on an integrated circuit 
card that uses one of the slots in a personal computer 
system board. The card would include the digital data 
extractor 12, the digital to video converter 22, the 
signal switcher and modulator 29, and an input terminal 
line 14 for receiving the composite video/digital input 
signal. The microprocessor 16, storage 18 and memory 
20 would be those components already present in the PC. 
The PC keyboard would be used for input of instructions. 
The extracted digital data can be directly displayed on 
the PC screen. In this alternative arrangement, the 
signal switcher and modulator 29 could be eliminated if 
the video signals are directly sent to the TV screen or 
monitor while the extracted digital data is displayed 
on the PC screen. This alternate version can be utilized 
by PC users and owners who can take advantage of the PC 
and explore more sophisticated processing on the ex- 
tracted digital data. 

In contrast with existing subscriber systems, the pres- 
ent system offers many advantages and the capability of 
economically using both video and digital data. For 
example, existing systems which may receive both video 
and digital data require the aforementioned endless loop 
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format, while those that do not use this format receive 
only digital data through an expensive computer link-up 
■operation- Instead of this, the invention herein can 
receive and process both video and digital data, without 
the need for an endless loop format and at low cost. 

The data captive device of this invention is useful to 
end users, TV manufacturers, computer manufacturers, and 
service suppliers. The end user can use the DCD to im- 
prove existing equipment, i.e., to provide a new func- 
tion using a DCD box or card. The manufacturers can use 
the DCD to upgrade their products (TV's or computers) 
to provide this new function, while the service supplier 
(such as a cable company) can provide DCD service to its 
existing subscribers. 

While the invention has been shown with reference to 
particular embodiments thereof , it will be appreciated 
by those of skill in the art that variations may be made 
therein without departing from the spirit and scope of 
the present invention. This invention is broadly an 
apparatus for capturing and recording of teletexor 
videotex data and for later processing of that data, 
ranging from simple data retrieval to computer pro- 
grammed processing when the data capture device is at- 
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tached to a computer. This allows the user to 
selectively store, retrieve, and display any of the 
digital data transmitted vith the video signal, thereby 
extending the enjoyment and utility of the consumer's 
tv set. 
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1 A dirital data capture apparatus used by a receiving party and opcratinu in combination with a 
receiving tv set or monitor, comprising: 

a tv set or monitor 

means associated with said tv set or monitor for receiving a composite video- iliuiial Munnl. 
said signal including digital data bavin? no addresses associated therewith. 

an extraction circuit enabling the receiving party to extract selected digital dam from said 
composite signal. 

storage means for sionng said selected digital data under control of instructions directed to a 
microprocessor. 

memory means communicating with said microprocessor for storing programs, said selcctctl 
digital data and addresses therefor, 

a microprocessor for receiving said selected digital data from said extraction circuit, said 
microprocessor communicating with said memory means and with said storage means for 
controlline the selected storage, retrieval, and display of said selected digital data, and 

a digital-to-vidco converter for converting said selected digital data to video signals suitable 
for display on the screen of said tv set or monitor. 
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2. The apparatus of claim I. further including i„ pm conlml mcam tomnilinicvuin!! n . hh ^ 
microprocessor to enable said receiving parly to select the extracted diuitnl daia Ui be stored 
in said storauc means and to he retrieved therefrom for display on the screen H -aid tv </i 



or monitor. 



3. The apparatus of claim 2. where said input control means is a remote control device commu- 
nicating with said microprocessor. 



he apparatus or claim I. farther including .in interface circuit interconnecting ,aid Mnranc 
means and a computer. 



5. The apparatus of claim I, where said memory means includes a random access memory and a 
read only memory. 



fi. The apparatus of claim I, further including a communication link between said extraction circuit 
and the screen of said Iv set or monitor to enable the transmission of video signals from said 
composite signal to be continuously displayed on the screen of said tv set or monitor. 



7. The apparatus of claim 1. further including a signal switcher and modulator circuit hehveen said 
digi.al-.o-vidco convenor and said tv set or monitor for a|| ( „ vinR simll , lancmls lIi!!p|a , t „- 

dicital data and said video signal. 
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a iv set or monitor having associated Ihcrcwiih a receiving means for recti vine a composite 
video-digital signal, said signal having no addresses associated I herewith. 

an extraction circuit connected to said receiving means mu! enabling said rcccmni: party to 
extract digital data from said composite signal. 

processing means including a processor operating under com rot of a stored program and 
storage means for storing said selected digital data, said processor cnahline said receiving partv 
to selectively store said extracted digital data, retrieve selected digital data from storage, and 
display said selected digital data on the screen of said tv set or monitor. 

\ 



9. The apparatus of claim .9. further including a digital-video converter circuit for converting said 
extracted digital daia to video signals for simultaneous display of said digital data and said 
video signals on the screen of said tv set or monitor. 



10. Hie apparatus of claim 9. including input control means for communication with said 
processor for enabling the selective storage, retrieval, and display of said data. 



11. The apparatus of claim 10, where said processing unit includes memory means for storage of 
instructions for said processing unit, said memory means including a random access memory 
and a read only memory. 



12. The apparatus of claim R. further including signal switching ami modulator means for allowing 
simultaneous display on said tv screen or monitor of said selected digital data and said video 
Mimal. 
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13. The apparatus of claim R. riirlhrr including n personal compu.cr u-hirh provnlc. <:„d P mrr«nr 
and said Moraec means. 



14. A digital data capture device „<cd hy n receiving party and operating in combination with a 
personal computer, comprising: 

a Phonal computer capable of receiving a compose video-digital signal. <,„! di B iin| , myM 
having no addresser; associated with it. 

means for delivering said composite video-digital signal to said personal computer, 
an integrated circuit card having as components therein 

an extraction circuit enabling- said receiving party to extract selected digital data from 
said composite signal. 

a digital-to-video converter for converting said extracted digital data to video signals 
suitable for display on a screen of a display associated with said personal computer. 

storage means for storing said extracted digital data under control of instructions directed to a 

microprocessor, 

memory means communicating with said microprocessor for storing programs, said extracted digital 
data and addresses thereof, and a microprocessor receiving said extracted digital data from said ex- 
traction circuit, said microprocessor communicating wi ,„ memory means and with said storage 
means for controlling the selected storage, retrieval, and display „, said extracted digital data. 



1 5. A digital data capture apparatus for use by a receiving p :lrl y having a , v sr, or monitor including 
a receiving means for rcccivine a composite video-digital signal ll: , vjnu m , , (l(|rc „ i . s 
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ihcrcu-iih and an extraction means for enabling the receiving p;irtv k> r\ir:n i minted did'al 
data from said composite signal. *nid dnia enpitirc apparatus mrludini*: 

storage means for sioring said circled digital data under control ol instmrimns iiirrctrtJ to a 
microprocessor. 

memory means communicating u iih said microprocessor for sinrinc programs, said srlrvicd 
digital data, and addresses therefor. 

a microprocessor for receiving said elected diuilal data from <aid extraction circuit. <aid 
microprocessor communicatee with said memory means anil uilh said Mnrace means lor 
controlling the .selected storage, retrieval, and display of said .selected digital ilaia. 



16. A digital data capture apparatus for use by a receiving party bavins a 

1. tv set or monitor including a receiving mean* for receiving a composiic video-digital 
signal having no addresses associated I herewith, and 

2. an extraction means enabling the receiving parly to extract digital data from said com- 
posite signal, said apparatus including 

processing means including a processor operating under control of a stored program and 
storage means for storing .said selected digital data, said processor enabling said receiving party 
to selectively store said extracted digital data, retrieve selected diuii.nl data from storage, and 
display said selected digital data on the screen of said tv set or monitor. 
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.7. A digital dal, capture device used hv , receiving pnnv and o r rra,,„ e ,„ „„„bi mlion u ,,„ 
n personal computer capable nf reccivine a co mp „, ilc vicK«,-d ic j, ;l | <, it , tijuilr> , 

signal having n.. addresses associated with it. ami mcanvfor delivering said romp.-iu- 
video-digital signal In said personal computer, said device including 

nn integrated circuit card having as a component .herein an extraction circm, ena ,» 

said receiving party lo extract selected digil.il data from said composite signal. 

storaue means for storing said extracted digital data under control of instructions di- 
reeled lo .1 microprocessor. 

memory means communicating with said microprocessor for storing programs, .said 
extracted digital data and addresses thereof, and a microprocessor receiving said ex- 
traced digital data from said extraction circuit, said microprocessor communicating 
with said memory means and with said storage means for controlling the selected stor- 
age, retrieval, and display of said extracted digital data. 
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